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(54) THERMOSETTING PRESSURE-SENSITIVE ADHESIVE COMPOSITION AND 
THERMOSETTING PRESSURE-SENSITIVE ADHESIVE SHEET 

(57)Abstract: 

PURPOSE: To provide the subject composition containing two specific kinds of epoxy resins, 
a specific acrylic copolymer and an epoxy resin hardener at specific ratios, having various 
excellent stabilities and exhibiting high tackiness before thermosetting as well as high 
adhesivity after setting. 

CONSTITUTION: The objective composition contains (A) 40-85wt.% (preferably 40-75wt.%) 
of an epoxy resin having an epoxy equivalent of 150-300, (B) 5-30wt.% of an epoxy resin 
having an epoxy equivalent of >300, (C) 10-50wt.% (preferably 15-45wt.%) of an acrylic 
copolymer having a number-average molecular weight of >50,000 (preferably 80,000- 
200,000) and copolymerized with 15-50wt.% (preferably 15-35wt.%) of a monomer having 
epoxy group and (D) an epoxy resin hardener. The most preferable examples of the 
components A and B are bisphenol-A epoxy resin. 
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SPECIFICATIONS 



1. Title of the Invention 

Thermoseeting pressure sensitive adhesive composition and 
thermosetting pressure sensitive adhesive sheet. 

2. Scope Covered in the Invention 

We claim : 

(1) A thermosetting pressure sensitive adhesive composition 
which is characterized in that said composition is composed of the 
resin components which are illustrated as (A) through (C) below 
[(where the total amount of (A) through (C) islOOwt.% ]. 

(A) 40- 85 wt.% of epoxy resin with an epoxy equivalent 
of 150-300, 

(B) 5-30 wt.7o of epoxy resin having epoxy equivalent 

exceeding 300, 

(C) 10-50 wt.% of acrylic copolymer which has a number 
average moiecular weight of above 50,000 and wHiclj 
polymerizes with 15-50 wt.7o of epoxy group- 
contained monomer. 

and, 

(D) epoxy thermosetting resin. 

(2) A thermosetting pressure sensitive adhesive sheet which 
is cliaracterized in that said thermosetting pressure sensitive 
adhesive layer is composed of the resin components which are 
illustrated as (A) - (C) below [(where the total amount of (A) - (C) is 
100 wt.% 1. 

(A) 40- S5 wt.% of epoxy resin with an e poxy equivalent 
of 150-300. 
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(6) 5-30 wt,% of epoxy resin having epoxy equivalent 
exceeding 300, 

(C) 10-50 wt.% of acrylic copolymer which has a number 
average molecular weight of above 50,000 and which 
polymerizes with 15-50 wt.7o of epoxy group- 

contaijied monomer, 
and, 

(D) epoxy thermosetting resin. 

3. Detailed Description of the Invention 
(Industrial Applications) 

This invention is related to a thermosetting pressure sensitive 
composition which is able to form a pressure sensitive adhesive 
layer. The latter has stickiness at ambient temperature, becomes 
thermosetting with applied heat and is solidly attached to. the 
adhered object. And said layer maintains adhesion even at a high 
temperature of for example above 100 C. In addition, this invention 
is about a thermosetting pressure sensitive adhesive sheet whi^:h^ 
contains the above-mentioned thermosetting pressure sensitive 
adhesive layer. 

To be specific, this invention is related to a thermosetting 
pressure sensitive adhesive sheet which contains a thermosetting 
pressure sensitive adhesive composition which has thermosetting 
epoxy and a second composition. This second composition is 
composed of an acrylic copolymer of a predetermined molecular 
weight and said copolymer is formed by polymerizing at a 
predetermined amount of epoxy-contained monomer and of more 
than two kinds of epoxy resins having different epoxy equivalent 
values. Furthermore, this invention is about a thermosetting 
pressure sensitive adhesive sheet which comprises said composition 
and the thermosetting pressure adhesive composition having epoxy 

thermosetting resin . /' 

I ■ 

(Prior Art) \ 
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Thermosetting pressure sensitive adhesive CMmposiiion and 
pressure sensitive adliesive sheet containing said adhesive 
composition have been commonly known . Said ihermoseLUng 
pressure sensitive adhesive composition is able to form the pressure 
sensitive adhesive layer ^vhich becom.es thermosetting with heal and 
has stickiness at ambient temperature . 

For example, the Japanese laid-open patent applicaiion JP o3- 
3123S0 has discussed about a thermosetting pressure sensitive 
adhesive composition Said composition is composed of 3'"^ 200 parts- 
by weight of copolymer in 100 parts by weight of resin And said 
polymer is formed by polymerizing epoxy resin, preferably 
bisphenol -typed epoxy resin having an average pc^-'mcrization 
degree of below 1,000, monomer which forms polymer with 
stickiness at and Tg of below -50C. component lo form polymer 
with Tg of above 0 C for cohesion enhancement . and reactive 
monomer which contains function group such as carboxyl group, 
hydroxy 1 group, methylose group. alkox\^methyl group, amino group 
amide group, allyl group and the like (preferably reactive monofoer 
having hydroxyl group). In example 1(d) of this Japanese patent 
application, the inventors have illustrated an example of the 
composition which is formed from 70 parts by weight of Epicoat S2S. 
30 parts by weight of Epicoat 1001, 100 parts by weight of 
commercially available acrylic adhesive which contains cpox^-' group. 
5 parts by weight of dicyanodiamide and amine hardening 
accelerator. 

The above patent application has not, however, discussed the 
copolymerization amount of [epoxy group -contained reactive 
monomer] in the commercially available acrylic adhesive Ii has also 
been known that copolymerization amount of ! epoxy group- 
contained reactive monomer] is generally 5 wt % ai the most Let 
assume that the copolymerization amount of ^gpoxy group- 
contained reactive monomerl in the above patent ap plication be the 
same as that of the hydroxyl g rou n-con tained ^*cacil^fc monomer in 
example 1 (c), which is 3 mole % i for example 3 ir.\^\ lanout 3 3 
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\vt.7o ) of glycidyl methacrylale with respect to buiylacryiale T In 
ihe case whereby ihe capoiymerization amount '!is ies than the 
amount in this invention, adhesion after thermosetting and 
compatibility of the adhesive composition can noTbe sufficiently 
maintained at high temperatures. ' 

(Problems to Be Solved) 

The objective of this invention is to resoive the above- 
mentioned drawbacks' of the thermosetting pressure sensitive 
adhesive composition and its adhesive sheet in the prior art, and to 
provide a thermosetting pressure sensitive adhesive and its adhesive 
sheet which are excellent in stability and in adhesion at high 
temperature for example at above 100 C (hereinafter referred to as 
hi^^h temperature adhesion). Accordingly, the proposed 
ih cnnosetting pi^essure sensilivc adhesive composition is composed 
of dicyanodiamide in resin xnixture. The latter is formed from 60 
parts by weight of bisphenol A -typed epoxy resin having an epoxy 
equivalent of about 190, 20 parts by weight of bisphenol A-typed 
epoxy resin (solid in ambient temperature) having an epoxxy 
equivalent of about 4S0, 70 wt % of butylacrylate and 30 wt.% of 
glycidyl methacrylate . Said thermosetting pressure senS;itive 
adhesive composition is good in resin compatibility, and excelleintSn 
distribution statility . For example, after being exposed for one week 
at amibient temiperatu re. separation and precipitation would not 
occur . and high viscosity gelation would not take place 
Furthermore, by employing this composition, the double side 
pressure sensitive adhesive sheet which forms the noii-woven 
fabric as the heartwood is excellent in stickiness . and after 
ihermosef ting, adhesion, especially the adhesion at high 
temperature is extremely good. These results have lead to the 
present invention 

(Procedures to Solve the Problems) 

The objective of this invention is to provide a^ therm.osetiin g 
pressure sensitive adhesive composition which is dharacteri2e:d in 
sau: cr. :n posiunn is CO m posc J n 1* ■ h c i'csin compi-nei^iS wh ich ai'O 
] ; ii.i:-L:\UL:d as < A) ■ ^C) be low m where the total amoukt of ( A — ' C ' is 
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(A) 40-S5^vt.% of epoxy resin with an epbxy equivalent 
of 150-300. 

(B) 5-30 \vi.7o of cpoxT rcoin having epoxy equivalent 

exceeding 300, 

(C) 10-50 wt.7o of acrylic copolymer which has a number 
average molecular weight of above 50,000 and which 
polymerizes with 15-50 wt.7a of epoxy group- 

conUiined monomer, 
and. . 

(D) epoxy^ thermosetting resin. 

Another objective of this invention is to provide a 
thermosetting pressure sensitive adhesive sheet which is 
characterized in that said thermosetting pressure sensitive adhesive 
layer is composed of the resin components which are illustrated as 
(A) - (C) below [(where the total amount of A) - (C) is 100 wt.% ], 

(A) 40- 85 wt.% of epoxy resin with an epoxy equivalent 
of 150-300. 

(S) 5-30 wt,% of epox>^ resin having epoxy equivalent 

exceeding 300, \' i 

(C) 10-50 wt.% of acrylic copolymer which has a number 
average molecular weight of above 50.000 and which 
polymerizes with 15-50 wt.%> of epoxy group- 
contained mpnomer, 

and. 

(D) epoxy thermosetting resin. 

In the following, the present invention will be described in 

detail. 

In this invention, the-thermosetting pressure sensitive 
adhesive composition and the pressure sensitive adhesive layer of 
the thermosetting pressure sensitive adhesive sheet contain the 
following materials as the resin components: acrylic^copolymer .(C) 
and epoxy resin from items (A) and (B) mentioned ab(^Ve. 

There is not any limitation for the kinds of renins (A) and (B) 
mentioned above. For exam.ple. bisphenol -typed epo:<y resin such as 
the follovring materials can be suggested : bisphenol A -typed epoxy 
resin, bisphenol F-typed epoxy resin, bisphenol AD-typed epoxy 
resin and water-added bisphenol A-typed epoxy resin Other 
materials are various kinds of 
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epoxy resins, for example novolak-typed resin sucli as 
phen'olnovolak-Lyped epoxy resin, cresolnovolak lyped epoxy resin 
and the like ; glycidyl alkylether -typed epoxy resin such as 
polyalkylene poly-ol (neopentylglycol) poiyglycidyl ether and the 
like ; glycidyl amine -typed epoxy resin such as tetraglycidyJ. 
diaminodiphenylmethane, triglycidyl -p- aminophcnol, triglycidyl 
-m- aminophenol. tetraglycidyl -m- xylene diamine and the like; 
glycidyl ester-typed epoxy resin such as glycidyl phthalate. 
diglycidyl hexahydrophthalate. diglycidyl tetrahydrophthalate and 
ths like; ring aliphatic -typed epoxy resin such as vinylcyclohexane 
dioxyde, 3,4- epoxy cyciohexyl methyl (3.4- epoxy cyclohexane) 
carboxylate. bis (3.4-epoxy-6-methyl cyciohexyl methyl) adipate and 
the like ; heterocyclic epoxy resin such as triglycidyl isocyanurate, 
glycidyl^lycyd oxyalkylhydantoin and the like; halogenidos of these 
epoxy resins; epoxy group-contained resin being formed from the 
reaction of multi-basic acid or polyester polycarboxylic acidiyi'th 
these epoxy resins; poiyglycidyl ester of polyester polycarboxylic 
acid and poiyglycidyl ether of polyester poly-ol. Among these epoxy 
resins , from the point of view of easy access and for a high quality 
pressure sensitive adhesive composition and pressure sensitive 
adhesive sheet, bisphenol A-typed epoxy resin, novolak-typed epoxy 
resin are preferred . Particularly, bisphenol A-typed epoxy resin is 
the most desirable, 

In this invention, more than two kinds of epoxy resin with two 
different epoxy equivalent values among these above-mentioned 
epoxy resins are used. That is, epoxy resin from more than one kind 
of epoxy resin (A) with an epoxy equivalent of 150-300 and from 
more than one kind of epoxy resin (B) with an epoxy equivalent 
exceeding 300 are used. If only epoxy resin i.^) is employed, 
stickiness of the obtained pressure sensitive adhesive sheet would 
beccome too small, and the initial adhesion would bq insufficient On 
the other hand, with only epoxy resin (B), compatibility and 
distribution stability with respect to the acrylic cop'blymer would be 
insufficient. And, the obtained pressure sensitive adhesive 
composition , in some cases, would degrade and precipitate with 
time. In addition, the adhesion after thermosetting would tend to be 
insufficient. 

For the epoxy resin (A), from the point of view of 
compatibility and good distribution stability with ri.'Spect to acrylic 
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■ rcicrrcd lo us- the moiiomcr Local amouni - \\ p. l ^ 
a copoivrAonzaLion amount of the abaovc - mentioned iv.onomer t a 

1^ exceeds the above-mentioned upper limit n is touno 

m smoothness in the copolymorization reaction xv-mKi be laekinc 

m an iiniform copolymer v/ouK! thus be airficuU t.' -'otam In: 



a r. u 
V. ' rr. I.' 



copolymer , it is preferred that cpoxy resin in the iiqtnd form at | 
ambient temperature (about 20 C) be employed. On the other hana | 
for the epoxv resin (B), from the point of view of a good tuck ^to i 
the obtained pressure sensitive adhesive sheet, epoxy resm in t..e 
solid form at ambient temperature and ^vith an epoxy equivalent o. : 
400 - 1000 would be desirable. . ! 

The amount of epoxy resin (A) is in the range of iV-S^ ^'i - ^ 
with respect to 100 \vt.% of resin component, preferably m the range | 
of 40-75 wt % When the amount of epoxy resin (A) is far below the 
above lower limit range, adhesion after thermosetting, particular^v 
the adhesion at hi^h temperatures would become insuificieni On li.c 
other hand, at an epoxv amount far beyond the upper limit of the 
above ran?e , it is found that the stickiness w,.uld lend tq^oc 
extremely small and the initial adhesion would become msufficieiiit^ ' 
It is required that the amount of epoxy rcsin (B) be in inc 
rmc'eof 5-'^0wt.% with respect to 100 wt.% of the resin component 
Pr-ferablv for a total amount of resin component amount oi the 
acrviic copolymer (C) is x (wt.%). amount of epoxv resin. jB) i? > 
(wt'%) . it is preferred that the amount be in the range exprcsseu o> 
the equation (1) below ; 

10 4 y -0.2 X ' 30 (1) 

When the amount of epoxy resin (B) is too small, i e being far 
below the lower limit of the range mentioned above, stickiness woula 
tend to be too small and the initial adhesion would become 
insufficient. On the other hand, at an epoxy amount far beyond me 
above-mentioned upper limit, it is found that con|/paiibility. and 
distribution stability with respect to the acrylic copoper tOwoulo 

su ffer , ' . P , , . 

In this invention, the acrylic copolymer t'- ' is lormea o> 
cooolvmerizins cpoxT group-contained monomer la^ xvith an amount 
ot 'i5o0 wt % . preferably 15-35 wi w.th respect to xv t . l:.. 
rhe total amount m.onomer component which constructs sa-.u 
coooivmer (O (hereinafter, the total amount of monomer componon: 
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cases, gelation would occur , aad adhesion after IherrAOSCLling of the 
adhesive composition and its adhesive sheet would tend to degrade 
On the other hand, at a copolymer amount being significantly 
smaller than the above-mentioned lover limit, compatibility and 
distribution stability with respect to the epoxy resin would decrease 
In addition, the adhesion after thermosetting . particularly, the 
adhesion at high temperatures would be insufficient 

For the monomer (a), the following materials can be suggested 
(meta) ester acrylate of cpoxy-contained alcohol such as glycidyl 
methacrylatc and glycidyl acrylate and the like: and (meta) allyl 
alcohol or vinylether of cpoxy-contained alcohol such as gly(^idyl 
allylether, glycidyl methalylether. glycidyl vinylether and the'^lik'e 
Aniong them, from the point of view of easy access and gooV 
copolymer reaction glycidyl methacrylatc (hereina<"ter referred lo as 
GMA) is desirable 

In this invention, the acrylic copolymer iC) is fopncd by 
copolymerizing the above-mentioned monomer (a) w-ith acrylic or 
mcthacrylic monomer (b) which is expressed by the following 
eqtiation ( 1 ) 



H,C=Ca-COCR' 

[Where. is H or CHz.R-'"' is linear, chained or branched alkyl 
group with C2 - CiO^ illegible 7), f 

For the example of in monomer (c). the follij^wing materials 
can be suggested methyl group, ethyl group, n- propyl group, n- 
butyl group, i-butyl group, n-hexyl group, n- octya group, i-octyl 
group. 2-ethylhexyl group, i-nonyl group, n-dodecyl group and 
stearyl group The concrete example is for example esteracryiate 
monomer such as methylacrylate. ethylacrylate. n-propylacrylate. n- 
butylacrylate. i-butylacrylatc. t-butylacrylate. n-h cxylacrylate. n- 
octylacrylate. i-octylacrylate, 2-ethylhexylacrylatc. i-nonylacrylaie 
strearylacrylate and the like, estermethacrylate monomer such as 
methylmethacrylate. ethylmethacrylate. n-butylniethacrylate. i- 
buiylm.ethacrylate. t-butylmethacrylate. n-hexylniethacrylatc. n- 
octylmethacrylate. i-octylmcthacrylate. 2-cthylhcxyl methacrylatc ■- 
n 0 n >i m e t h a c r y 1 a t e . n - d o d e c y 1 m e t h a c r y I a t e . i - d o d c c y 1 ni e t h a c r y 1 a i o 
sti-earylmethacrylate and the like 

The amount uf monomer (b) is in the ranjzc of 30 85 wt 
With respect lo'iOO wt % of the total amountof monomer, preferably 
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in the range of 65 -S5 . When monomer (b ) is in the above- 
mentioned range, one would be able to achieve a good balance 
between adhesion and stickiness. 

In this invention, the acrylic copolymer (C) contains the 
above-mentioned monomer (a) and (b) and polymer (c), other than 
monomer (a), which has at least one functional group besides the . 
radical polymerizing unsaturated group . The monomer (c) contains 
the following materials as the functional group : carboxyl group, 
amide or substitution- amide group and mercaptal group . Tliese 
monomers can be properly selected from one , two or more of th\e 
above monomers. As a representative example, the following 
materials can be suggested : carboxyl-contained monomer such as 
acylic acid, methacrylic acid, itaconic acid, maleic acid, maleic 
anhydride, fumaric acid, crotonic acid, citraconic acid (preferably 
acrylic acid, methacrylic acid, itaconic acid) and the like; hydroxyl 
group-contained monomer such as 2-hydroxycthyl acrylate, 2- 
hy droxypropyl acrylate, 2-hydroxye thyl me thacry late , 2- 
hydroxTpropylmethacrylate, diethylene glycol mono(metha)acrylate, 
polyethylene glycol mono(metha)ac.rylate, dipropylene glycol 
mono(metha) acrylate, polypropylene glycol mono(metha) acrylate, 
allylalcohoi. methalyl alcohol (preferably 2-hydroxyethyl acrylate, 2- 
hydroxypropyl acrylate, 2-hydroxyethyl me thacrylate 2- 
hydroxy propyl methacrylate) and the like ; sub^jtitution amide 
group-contained monomer such as acrylamide. methe|crylamide, N.N- 
dimethylacrylamide. N'-methylacrylaiiiide, N-n- 
butoxymethylacrylamide (preferably acrylamide, m'ethacrylamide) 
and the like; amino or substitution group-contained monomer such 
as aminoethyl acrylate. N.N- dimethylaminoethyl acrylate. N.N- 
d imethylam in 0 ethyl methacrylate, N, N- di e thy lamino ethyl 
methacrylate (preferably N dimethylaminoethyl methacrylate, 
N.N- diethylaminoethyl methacrylate and the like and mercaptal 
group-contained monomer such as vinylmercaptal. allylmercaptal. 
Among these monomers (c), carboxy group-contained monomer . 
amide group-contained monomer and substitution - amino group- 
contained monomer can be conveniently selected. 

The amount of monomer (c) is in the range of 0-15 ^^'t.% with 
respect to 100 wt.% , of the total amount of monomers 

In this invention, the acrylic copolymer (C) contains monomers 
(a) - ( c) and monomer (d) which . other than the above-mentioned 
monomers di) and (c) , is copoly merizable with monomers (a) - ic) 
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For the monomer (d), the following materials can be suggested 
saturated aliphatic vinylester monomer such as vinyl formate, vinyl 
acetate, vinyl propionate and the like; linear chained or branched 
alkylester having Ci - Cio^ of alpha, beta -unsaturated carboxylic 
acid such as dibu tylmalate, dibu tylfumarate. dibuty litaconate, 
dioctylmalate, dioctylfumarate, dioctylitaconate and the I'fk?; 
aromatic vinyl monomer such as styrene, alpha-methylstyrqne^, 
vinyltoluene, ethylvinyl benzene and the like: and vinyl cyarlide 
monomer such as acryionitrile, methacrylonitrile and the like. 

The amount of monomer (d) is generally in the range of 0 - 50 
\vt.7o , preferably in the range of 0- 3.0 ^vt.7o , with respect to the total 
amount of monomer of 100 \vt.7o . The utilization of monomer (d) 
varies with the kinds of monomers to be used. Therefore, a general 
number for the amount of monomer can not be determined. The 
selection is done in such away that a good balance between adhesion 
and stickiness would be maintained and that the compatibility and 
distribution stability with respect to the epoxy resin would not 
suffer. 

In this invention, number average molecular weight 
(hereinafter referred to as Ivfn ) of the acrylic copolymfe:r (C) which is 
the main component of thermosetting pressure sensitive adhesive 
composition as well as thermosetting pressure senisitive adhesive 
sheet is above 50,000, preferably in the range of sd.OOO - 200. 000. 
When Mn of copolymer (C) is too far below the lower limit of the 
above-mentioned range, it is found that the stickiness and initial 
adhesion would be insufficient. On the other hand, at a value of 
Mn exceeding 200,000, fabrication of the copolymer would be 
difficult . Accordingly, it is preferred that IVin be properly adjusted. 
Furthermore, average polymerization degree (hereinafter , referred 
to as Mw) of said copolymer (C) is above 100, 000 , preferably at 
above 200,000, more preferable in the range of 300,000 - 1, 
000.000. When Mw is above the lower limit of the above-mentioned 
range, stickiness and initial adhesion would be excellent. In addition 
,whenMw is below^ the upper limit of the above-mentioned range, 
the fabrication would be comparatively easy. As a result, it is 
preferred that Mw be selected within the above-mentioned range 
Both Mn and Mw are determined, using the Gel Permeation 
Chromatography (hereinafter, referred to as GPC) method. 

Glass transition (hereinafter, referred to asTg) of the above- 
mentioned acrylic copolymer (C) is generally below lilO C. preferably 
at below 30 C, more preferred at below 0 C and most preferred at 
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below oC. The pressure sensitive composiliori and pressure 
sensitive adhesive sheet which are obtained in thiS temperature 
range exhibit excellent stickiness and initial adhesion 

In this invention, glass transition temperature ^Tg) of^hb 
acrylic copolymer (C) can be determined as follows 1 \ 

Glass transition temperature : about 10 mg of organic solut*:ion 
with about 50 wt.% of acrylic copolymer is introduced in a cylinder 
cell which has an inner diameter of 5 mm . a depth of about 5 mim 
and is made of aluminium to a thickness of about 0 01 mm lAe glass 
transition temperature is measured by scanning from -150 C at a 
rate of 10 C/min., using the Differential Scanning Calorimeter , model 
SSC-5000. made by Seiko Electronics Industry Co.. Ltd 

It is required that the amount of acrylic copolymer (C) be in 
the range of 10 - 50 wt.7o with respect to 100 wt % of the resin 
component. When the amou nt of acrylic copolymer (C) far exceeds 
the upper limt of above- mentioned range, ulhesion after 
thermosetting w^ould be insufficient. On the othe/-'- hand. at=an 
amount of acrylic copolymer being too far below thcl" lower limit of 
the above-mentioned range, it is found that the stickiness would uc 
too small and the initial adhesion would not be sufnci|:nt 

In this invention, there is not any limifation for the 
polymerization method for the acrylic copoiymior (C) Other 
commo.nly known methods such as solution polymerization and 
emulsion polymerization can also be used In the fabrication of 
thermosetting pressure sensitive adhesive composiuon . using the 
copolymer mixture being obtained by means of polymerization 
solution polymerization which is resulted in a short time and with a 
relatively simple treatment process is desirable. 

In general, the solution polymerization is carried out in a 
nitrogen circulation or at a circulation temperature for the organic 
solvent. The polymerization is done in a polymerization tank with a 
m.ixture of a desired organic solvent, m.onomer. polyir.erinitiator and 
if needed with a chain transfer agent The reaction is miadc with 
applied heat for several .hours with agitation. In this case at least a 
portion of the organic solvent, mionomer . polymiorinitiator a.nd. or 
chain transfer agent ca.n be added in succession 
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For ihc organic solvent for polymerization, the folioYin\g 
materials can be used .aromatic hydrocarbon such as benztene. 
toluene. Aylene. aromatic naphtha and the like; aliphatic or alicyciic 
hydrocarbon such as n-hexane, n-hcptane, n-octane. i-octane. n- 
decane. dibcnzene. oil split^. oil naphtha, telepine oil and^lhe like, 
ester of e thy lacetate, n-butylacetate. n -amilacetate, 3- 
mcthoxybu tylacetate. methylbenzoate. cerosorb ^acetate, 
butylcerosorb^ acetate and the like; ketone such as acutonc. 
me thylethy Ike tone, methy liso butyl ke ton e . isophorone. 
cyclohexanone. methylcyclohexanone and the like, i^lycolcther such 
as ethylcneglycol methylether, ethy lenegly col ethylether . 
ethylcneglycol butylether and the like; and alcohol such as 
methylalcohnl. ethy (alcohol, n-propylalcohol. i-pi'0,pylaIcohoi. n- 
hutylalcohol. i huty lalcohol. s-buty lalcohol. t-buty pilcohol and the 
like These organic solvents can be used sepdrately or in a 
combination thereof. Ij 

In this invention, it is preferred that the'^ thermosetting 
pressure sensitive adhesive composition is a solution of a solvent of 
mainly polar organic solvent which is able to dissolve epoxy 
thermosetting resin as will be discussed later. Among the above- 
mentioned organic solvents for polymerization, it is preferred that 
the organic solvent have a boiling point of 50- 150 C. specially in- the 
range^of 60-100 C. and is able to substitute for the polar organic 
solvent The latter can disperse easily in the organic solvent for 
polymerization Particularly, organic solvent such as toluene, n- 
hexane. ethylacetate, acetone, methylethylketone. methylalcohol and 
n-propylalcohol is desirable 

For the polymerinitiacor. the following materials can be used 
organic peroxide such as benzoyl peroxide, lau roylperoxide, di-i- 
propylperoxy dicarbonate. di-2-eLhylhexy! peroxydicarbonatc . t- 
buiyiperoxidc pivalate and the like, and azo 'X-)mpound such as 2 2'- 
azobis i-buiylonitrile. 2.2'-azobis-2.4-dimethyl valeroniirile. 2 2'- 
azobi?- 4-meLhoxy-2.4-dimethyl vaieronitrile and the like ThjDse 
materials can be used separately or in a combination thereof i he 
amount (.■fsaid poly merinitiator is generally in the range of aboui 
It M i 1 0 pan by -veight for 100 parts by weight of the total amount 
.-.f n-Mnomer preferably the- range of 0 02 ■ 0 5 P^^-t by weight 

F'*'i- I he chain transfer a^:ent the follow in g miate rials are 
Mi^v:,.>t,.d cyano acetate ; (jrr illegible'- alkylcster of 
c'^\i;v-.i.:;fai.e hrpmoacciatc i ii / alky I ester «'f bromoacetatc 
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aromatic compound such as alkylestcr of bromoacctate; anthracene, 
phcnan throne, fluorcnc, g-phenyl fluorene and the like, 
aromaticnitro compound such as p-nitroaniiin , nitrobej^zene, 
dinitrobenzenc. p-nitrobenzoic acid, p-nitrophenol, p-nitrotoluene 
and the like; benzoquinone derivative such as benzoquinone,2,3,5,6 - 
tetramethyl-p-benzoquinone and the like; borane derivative such as 
tributyl borane and the like: halide hydrocarbon such as carbon 
tctrabromide, carbon tetrachloride, 1,1. 2. 2- tetrabromoetnane , 
trichloroethylene. bromotrichloromethane. tribromomethane. 3- 
chloro-l-propane and the like; aldehyd such as chloral, fualdehyd 
and the like; alkyl mercaptan of Cl - ClO^: aromatic mcrcaptan such 
as thiophcnol. toluene mercaptan and the like: mercapft acetate; C| - 
CiO alkyl ester of mercaptal acetate; hydroxy alkylmef captane of pi 
" CiO ; terpene such as pincne . tapinolene and the like. 

In the case whereby the chain transfer agent is Employed, it is 
preferred that amount of the agent be in the range of 0.005 - 3 parts 
by weight for 100 parts by weight of the total amount of monomer. 

The polymerization temperature is generally in the range of 30 
- ISO C. preferably in the range of 60 - 150 C. 

The thus employed copolymer solution contains 20 - 90 wt.% 
of the above-mentioned acrylic copolymer. 

In this invention, the thermosetting pressure sensitive 
adhesive composition and pressure sensitive adhesive layer of the 
thermosetting pressure sensitive adhesive sheet which emoploys 
said composition contains epoxy thermosetting (D). togehter with 
epoxy resins (A), (B) and acrylic copolymer (C). 

For the epoxy thermosetting resin (D) , the following materials 
can be suggested : a compound (hereinafter, referred to as the cross- 
linking thermosetting agent ) which contains a reactive group being 
able to react with epoxy group or hydroxyl group in the resin* 
component inside the molecules of said thermosetting agent and 
this reactive group is generated with for example applied heat ; and 
a compound (hereinafter , referred to as catalytic thermosetting 
agent) which contains group acting as a catalyst for the reaction with 
hydroxyl group and with cross-linking thermosetting agent inside 
said resin component or as a catalyst for Lhe opcn-ririg* 
polymerization reaction of epoxy group in the molecules of the 
thermosetting agent 
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Among the above-mentioned cross-linking Lhermosettin g 
agents, the following materials can be suggested for the 
thermosetting agent which is able to form additional reaction with 
epoxy group in the resin component : polyamide amine series which 
is obtained by reacting with polyamine and with polymer of 
unsaturated aliphatic acid such as first-grade or second-grade amino 
series of ring aliphatic, first grade or second grade amine series of 
aliphatic which, contains aromatic or heterocyclic . linoleic acid or 
linolenic acid;- multi-basic acid such as mercaptjjn compound, 
polymer of unsaturated aliphatic acid and octadeca;h dicarbo^^irflic 
acid; and thermosetting agent of the active hydridcfcompound. For 
the thermosetting agent which causes the addition o|r condensation 
reaction with the hydroxyl group in the resin co;mponent , the 
following materials can be suggested : block compound of phenol 
resin (rezole type) , amino resin, polyisocyanate. block compound of 
polyisocyanate. Similar to acid anhydride, the material obtained 
from the addition reaction can be employed. The material can be 
formed as follow^s : first is with the addition reaction at the hydroxyl 
group in the resin component; then followed next with the addition 
reaction of epoxy resin with carboxyi group . 

For the catalyst thermosetting agent, the following materials 
can be used : aliphatic, alicyclic or aromatic third- grade amine 
scries or salt of these; imadazolc series or its salt; amine amide 
series thermosetting agent ; Lewis acid or Brg/nsted acid salt, and 
urea derivatives. In addition, the material can act as the epoxy 
group open ring polymer catalyst at the acid anhydride and at the 
multi basic acid such as polymer of the abov^e-mentioned 
unsaturated aliphatic acid and octadecan dicarboxylic acid. 

As will be discussed later, it is preferred that these various 
kinds of thermosetting agents distribute acrylic copolymer (C) in the 
abovc-mnentioned epoxy resins (A) and (B). In this case, from the 
point of view of pot life of the mixture compoound. high 
temperature activated thermosetting agent-is desirable. In this h;igh 
temperature activated thermosetting agent, for the proper cross- 
iinking thermosetting agent for this invention, the following 
materials can be employed : first -grade or second- grade amine 
series of aliphatic which contains high temperature activation-typed 
alicyclic , aromatic or heterocyclic ; high temperature acti^vation- 
typed aromatic frist grade or second grade amine scries. 
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thermosetting agent ofhigh melting point active hydride and acid 
anhydride . For. the catalytic thcrmosetLin g agcni the follovv'ing 
materials can be used : amine amide thermosetting agent, high 
temperature activated third-grade amine or imiadazole 
thermosetting agent, third-grade amine salt or i^midazole salt 
thermosetting agent and urea derivative thermosetui^g agent ^ ( 

For the abovee-mentioned first- grade or secorjd - grade anvine 
ser'.es of the aliphatic which contains high temperliure activation 
-typed alicyclic . aromatic or heterocyclic, the foilowii^ig materrals arc 
suggested : 4-amino- 2,2-6.6-tetramethyl pipcridinc. bis(4-am.ino- 3- 
methylcyclohcxyl) methane and 2.4-dihydra7in o ^ -m.eth viam i no 
s- triazinc .For the high temperature activation-typed arom.atic first 
-grade or second -grade amine series, foi^ ex.imple diamiino 
diphenylsulfonc. diamine diphenyl methane can he used Whereas 
for the thermosetting agent uf high melting poini active hydride 
series, the following materials can be suggested for example 
organic acid dihydrazid such as dicyanogen diamide, hydrazid 
adipatc, 5-t-butyl hydantoin -1,3- di (carboxy ethyli dihydrazid 
[ Amikyua^ VDH ( product name), Ajinoso Co . Ltd ; octadecane- 1 IS- 
dicarboxylic dihydrazid (Amikyua LDII (product name). Ajinoso Co 
Ltd.). and octadeca- 7.11-dicne - 1 . IS-dicarboxy lie acid dihydrazid 
[Amikyua UDII (product name). Ajinoso Co , Ltd ! 

For the acid anhydride, the following materials can be 
suggested : aliphatic acid anhydride such as maleic anhydride 
dodecyl succinic anhydride, polyadipic anhydride polyazelaic 
anhydride, poly (ethylene octadecalin) anhydride, poly (phenyl 
hexadecalin) anhydride . alicyclic acid anhydride such as tetrahydro 
phthalic anhydride, methyltetrahydrophthalic anhvdride trialkyi 
tetrahydrophthalic anhydride . hexahydroph thalic an hydride , and 
methylhexahydrophthalic anhydride, aromatic acid anhydride s'.uch 
as phthalic anhydride, trimeliitic an hydride pyromellitic anhydride 
b e n zo p h e n 0 J t e t i^a c a r b o xy lie an h y d i' i d e e t li >■ i c r. e g ! y c o ! r- : s 
anhydride trimellitate and glycerol iris anhydride ir;methy!aEe 

For the amine imide tlie r m.esett i a g agent tr. e rr'Hovv-ir. g 
materials can be employed trialkyi hydiMzinium aiipnatrc an:idc 
[YPlil03. YPHZOi. YPII20S (product nan^e'i Vuka SheiP lipoxv Co 
Ltd ; Whereas for the high temperatui^e activ.\u-d livird gr'ade 
amine or imidazol therm.osetting agent the ToilrAVir.i: pa>iteri.;is arc 
suggested 2 4.3 tris ( dimeth>-lamii^..wr.etbiy P r her. i I r'r.er.}'! 
melh^Mo- h vdrox\*meth>'l imidazol and 2 phei:\M -i :;\eth\-iim;daz^-^! 
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For 'the third ^^rade amine sail or imidazoi sail thermnselling agent. 
Amikyua PN-23. MY-24 [(product name^, Ajinoso Co Ltd ; can be 
employed And for the Lewis acid or Bri<nstcd acid thermosetting 
agent, the following materials can be suggested for example. Lewis 
acid salt such as boron trifluoride monoethy lam in^e sail, a^d 
Bronsled acid aliphatic sulfonium sail [Oplon CP-SS. QP-77 (pro^iijicl 
name), Asahi DenkaCo. Ltd.l Furthermore, for the Ufrea derivauVe 
chermosetting agent . the following materials canjbe used . N,N- 
dimethyl urea. N.N'- dimethylurea, N.N'-diethyl urea. M- phenyl urea, 
N.N'-diphenyl urea , N.N.N'-lriphenyl urea, N.N,N'.N'-teiraphenyl urea, 
N-aceivl urea. N.N'-diacetyl urea. N-acetyi-N'-melhyl urea, N-benzyl 
urea. N,N-dibenzoyl urea. N-benzene sulfonyl urea. N-p-toluene 
sulfonyl urea. N.p-loiuenc sulfonyl-N'-n-bulyl urea. N-p-toiuene 
sulfonyl"N' -i-butyl urea, N,N-dimethy 1-N'- ( 3* .4'-dichlorophe.nyl ) 
urea, oarabanic acid,. N.N'-dimethyi parabanatc. N.N" -dimethyl 
barbiiurtc. 3,3- dimethyl hydantoi i. 11.3 dimethy luracil and 15 
dimethyluracil. 

Among these thermosetting agents, from the point of view of a 
good pot life for the obtained thermosetting pressure sensitive 
adhesive composition and of a good adhesion of the said 
composition and the thermosetting pressure sensitive adhesive sheet, 
it is preferred that the materials which are high temperature 
activated cross-linking thermosetting agent such as dicyanodiamide 
(hereinafter, abbreviated as DICY). diamine diphenylsulfone and 
diamine diphenylmethane be employed. Furthermore, in the case of 
DICY which is a high temperature activated cross-linking 
thermosetting agent , one is able to reduce the thermosetting 
temperature by combining DICY with for exam.ple third-grade amine 
salt thermosetting agent and urea derivative thermosetting age^nt , 
both act as a high temperature activated catalytic thermosettiaig 
resin 

The cross-linking thermosetting agent in these epoxy 
thermosetting resins (D) is em.ployed in such a way that for one 
epoxy group inside the resin component. num..bcr of acpvated 
hydrogen m said Lhcrmosettin g agent is calculat-^d to be ' in the 
range of 0 2 - 2 0. preferably in the range of 0 3 - i 2 as in the case 
of thermxosetting agent of the above-mentioned activated hydrogen 
com..pound and of aromatic amine ; whereas for the case acid 
anhydride, number of the acid- anhydride group is calculated to be in 
t h u V a n g c of 0 1 1 ») p v e f e r a b 1 >* in t \\ c r a n g c o f 0 3 - I '-^ 
Furthermiore for the catalytic thorm.osettin g agent such as 



Nihon Carbide Co , Ltd. 
JP 4- 1S9SS5 
Page 18 

amineimide ihermosetting agent, thermosetting agent of third-grade 
or imidazole salt series , thermosetting agent of L^ewis acid^or 
Bronsted acid salt series . it is preferred that these ^^hermosettihg 
agents be used, in combination with the cross-linking- thermosetting 
agent. Amount of the catalytic thermosetting agent i^ generally less 
than 40 parts by weight with respect to 100 parts by weight of 
cross-linking thermos!;tting agent. 

It is acceptable that these epoxy thermosetting resins (D) 
distribute in the resin component which is formed in advance from 
acrylic copolymer (C) and from the above-mentioned epoxy resins 
(A) and (B). The distribution can also be done just before the 
mixture is used . However. in order to avoid the operation 
complexity , it is probable that the thermosetting agent is mixed in 
advance with epoxy resins (A). (B) and (C) . Distribution of said 
thermosetting agent is not particularly limited to any methods. 
However, from the point of view of ease at distribution, it is 
preferred that said thermosetting agent be distributed after being 
dissolved in a dissolvable organic solvent . 

The above-mentioned organic solvent can be the material 
which dissolves both resin component and epoxy thermosetting resin 
. In general, the polar organic solvent is used for this organic solvent . 
Some of the examples are ; ketone series such as 
methylethylkctone, methylcyclohexanone, diacetoncalcohol and the 
like; glycol ether series such as ethyleneglycol methylether, 
ethyleneglycol ethylether. ethyleneglycol -i- propylether. 
ethyleneglycol butylether. diethyleneglycol dimethylet.her 
(digrime?).' triethylenegly col dimethylether (trigrime?) 
Letraethyleneglycol dimethylether (tetragrime?) and the like; 
1 glycolester series such as ethyleneglycol methyletheracetate, 

I ethyleneglycol ethyletheracetate, ethyleneglycol -i- 

I propyletheracetate and the like; and other non-proton polar organic 

I solvent such as dimethylsu Ifooxide , dime thylsti If one . 

I tetramethylsulfone, dimethylformamid, dimethylacetoamide , 

1 hexamethylphosphoric triamid. N-mcthylpyrrolidone. acetonitrile 

and the like. 

In this invention, if needed, the following materials can be 
added to the thermosetting pressure sensitive adhesive composition 
for example stickiness promoting, resin such as cumaronc indcne 
resin, tcrpenephenoi 
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resin, p-t-butylphenol, acetylene resin, phenol formaldehyd resin, 
terpene resin, x.ylene formaldehyd resin, oil seric^ hydrocarbon 
resin, hydrogen-added hydrocarbon resin, rosin derivatives, telepine 
resin and the like; other degeneration resins such as cthylene-vinyl 
acetate copolymer resin, ethylene -acrylic copolymer resinand 
ethylene- vinyl acetate- acrylic coplymer resin . The added amount 
of these resins for the total 100 parts by weight of the above- 
mentioned resin component is as follows : stickiness promoting resin 
is for example in the range of 0-60 parts by weight , particularly in 
the range of 0 - 40 parts by weight. And other degeneration resins 
are in the range of 0-50 parts by weight, particularly in the range of 
0 - 20 parts by weight. 

In this invention, the pressure sensitive adhesive composition , 
if needed, can be added with the commonly known additives of for 
example plasticizer such as ester phthalate series like 
dioctylphthalate, phosphoric ester series like tricrezylphosphate, 
polybutene, process oil and the like; organic or inorganic colorant 
such as titanium acetate, carbon black, phthalocyanine and the like; 
inorganic replenishment agent such as clay, talc , calcium carbonate, 
silica, aluminium hydroxide . glass powder and the like; viscosity 
enhancing agent such as ultrfine particle-shaped silica anhydride 
[Acrozyl? 300 (product name) , Nihon Aerozyl Co. Ltd.] , activated 
ultrafine calcium carbonate [CCR (product name ), Shiraishi KogyoiGo.^ 
Ltd.] and the like; ultraviolet absorber; and corrosion resistant agent. 

In this invention, as a method of fabricating the thermosetting 
pressure sensitive adhesive composition, for example', epoxy resin 
(A) and (B) from more than 2 kinds of the above-mentioned 
materials and if needed with various additives are distributed at a 
predetermined amount in ■ the polymerization organic solvent 
solution of the thus obtained acrylic copolymer (,C) . These 
components are mixed with applied heast. And the above-mentioned 
polymerization organic solvent is removed, using the commonly 
known distillation method to form a solvent mixture with epoxy 
resins (A) and (B) . acrylic copolymer (C) and different additives if 
needed. Next, epoxy thermosetting resin (D) and polar organic 
solvent being able to dispersing dissolve said epoxy thermosetting 
resin (D) are added . And if needed, a suitable orgaa^ic solvent is 
added to uniformly mix the solution. f 

In this invention, organic solvent solution of thclthermosetting 
pressure sensitive adhesive composition is gcnerally| 30-70 wt.^o in 
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the solidified portion . And its viscosity is in the; range of 100 - 
20000 ops . preferably in the range of 300 - ^ijiii) cps (B-iypcd 
rotation viscometer, 25 C, 10 rpm; in the foilovving the meastiremni 
conditions will remain the sam.e). 

In this invention, the thermosetting pressure sensitive 
adhesive composition is coated directly on one side or both side of 
the object (hereinafter called adhered object) . using the knife 
coater, roll coater, air coater or spray coater. Aficr drying, the 
adhered objects are laminated and solidified, using the 
thermosetting. The drying tempetature is the tcmpei'aturc at which 
thermosetting of the pressure sensitive adhesive layer would not 
take place , being generally in the range of "")0 - 120 C The 
thermosetting temperature varies with the kinds of epoxy 
thermosetting resins (D) , however, it is generally in the range of 
100" 250' C. 

In this invention, for the adhered object which is -able to 
properly use the thermosetting pressure sensitive adhesive 
composition , the following materials arc suggested metals glass, 
plastics, w^oods. paper, slate, and rubber . 

In this invention, the thermosetting pressure sensitive 
adhesive composition , with the commonly knt)wn coateirs as 
mentioned above, can be coated on one side or both sides if 
different base m.aterials such as nonwovcn. woven fabric . knitting 
fabric, paper, and plastic film. In addition, an appropriate am.ount of 
said composition permeates and is dried in the base materials of for 
example nonwoven, woven fabric, knitting fabric and pape^' , and a 
release agent is mounted on the thus obtained pressure sensitive 
adhesive layer to form the thermosetting pressure sensitive 
adhesive sheet. One is also able to form the sheet as follows Said 
thermosetting pressure sensitive adhesive composition is coated 
directly on the release agent and dried and a release agent is then 
mounted on its surface to foi'm a [wickless; double side pressure 
sensitive adhesive sheet. Thickness of the pressure sensitive 
adhesive layer is generally in the range of Iti-^OO vtlIcvov^s 
preferably in the range of 20 - 200 microns The d>*ying is taken 
place at the above-mentioned temperature which i^' about 30 * 120 
C. ' i 

The thus obtained thermosetting pressure scp/^iiive adhesive 
sheet .as has been mentioned before, after beir:>: avihered to a 
desired location on the adhered object, will be solid!>' adhered to the 
object with applied heat In the case of thermoscti ing double side 
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pressure sensitive sheet, one is able to laminate solidly the same or 
different kinds of adhered objects by inserting said double -side 
pressure sensitive adhesive sheet in between. 

In this invention, thermosetting pressure sensitive adhesive 
composition and thermosetting pressure sensitive adhesive sheet is 
stored at below 10 C, preferably at below 0 C. Even being stored at 
■ ambient tempex'ature (about 25 C) for more. than a week, there is 
pot life on said composition and the adhesion property does not 
change In addition, in order to preserve the adhesion property of 
the material for more than one month, various kinds of epoxy 
thermosetting resin, (D) and a distribution amount should be 
properly selected 

(Examples) 

The following examples and comparative examples serve to 
further illustrate this invention. 

Compatibility, pot life testing method, method of fabricating a 
double -side pressure sensitive adhesive sheet for the testing' o«f 
pressure' sensitive adhesive composition, method of measuring the 
initial adhesion, adhesion and the storage stability of the pressure 
sensitive adhesive sheet are determined as follows ■ 

(1) Composition compatibility test 

The composition solution was exposed at 25 C, for 24 
hours in a sealing state. Uniformity, transmission and existence of the 
precipitates were observed by eyes. And the evaluation was made, 
according to the following criteria. 

0 composition solution was uniform and transparent, no 

p recipitates 

A composition solution was uniform an^ cloudy, few 
precipuaies were observed • '/ 

:■: composition solution was separated and nocftransparen t. a 
iai-gc number of prccipiuiics 

!2i Composition potlife test 

1 2 ■ n Appearance 
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The composiiion solution was exposed at 25 C in a scaling state 
for 7 days. Afterguards, the evaluation was made, following the 
criteria below^ 

0 appearance, viscosity remained almost the s^me. 

0 no change in appearance, however, the viscosity was 

increased. 

^ no change in appearance, large increase in viscosity (with 

fluidity) . 

X increase in viscosity became extremely large (no fluidity) 

and with gelation. 

(2-2) Adhesion property 

By utilizing the composition solution which was kept at 25 G.for 
7 days, adhesion properties of the pressure sensitive adheive she^t 
were measured, following the items (3) -(5) below. As compared 
with the case of the composition solution before the exposure , the 
evaluation was made, based on the following criteria. 

o initial adhesion, adhesion did not change (decre^ise rate 

less than 10%). 

0 for the decrease rate of initial adhesion, adhesion , one 

was less than 10 % , while the other was in the range of 

10-30%. 

^ decrease of the initial adhesion, adehsion was one below 10 

the other was in the range of 30 - 50% , or both had 10- 

30%. 

X ....for the .decrease rate of initial adhesion, adhesion , one was 
more than 50% or both with more thanoO% . 

f 

(3) Fabrication method for the double -fside pressure 
sensitive adhesive sheet. j 

Polyamide fiber' nonwoven with a thickness of about 100 
microns was soaked in a composition solution which was adjusted to 
a solidification portion of 50-60 wt.% and to a viscosity of about 500 
cps. And the solution was spread on a release material and , with a 
doctor blade . coated to a thickness after drying of about 250 
microns. And the smoothness treatment of the surface was carried 
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out, by exposing to a hot air dryer at 80 C, for 10 minutes .Then the 
temperature was increased to 100 C for 20 minutes . 

Next, the release material was mounted on the surface and 
slightly pressed for adhesion. 

(4) Measurement of the initial adhesion. 

On the surface of an aluminium plate having a thickness of 0.2 
mm which was determined . following the alloy number A- 1050 P of 
JIS H-4000 was cleaned, using a methanol soaked gauze. The 
double-side pressure sensitive adhesive sheet (release material was 
peeled off) was exposed such that about half the surface of the metal 
plate was covered. Again another aluminium plate which was treated 
similarly was mounted on said adhesive sheet and the lamina^tion 
with pressure was done, following the JIS Z-0237 to form a;ie$t 
sample. Twclty minutes afterwards, this tost sample was cut into 25 
mm in width. And one side of the aluminium plate (where double 
-side pressure sensitive adhesive sheet was absent) was bent over to 
about 90"^ . The peeling strength (kg/25 mm) was measured^ at 20 C. 
65 %RH. at a peeling speed of 300 mm/min. following the [90 C 
peeling off method] of JIS Z-0237. It is preferred that value of the 
initial adhesion be above 0.5 kg/ 25 mm. particularly preferred at 
1.0 kg/ 25 mm. 

(5) Measurement of the adhesion 

(5-1) Adhesion at ambient temperature 

Except that the test sample obtained in the pre^vious item (3) 
was hardened with heat (thermosetting), using the predetermined 
conditions, followed by an exposure at 25 C for 24 hoifirs. the peeling 
strength (kg/ 25mm) was measured, using the conditions in item (3) 
It is preferred that the adhesion be above .4 kg/ 25mm. preferably 
at above .5 kg/ 25 mm . particularly desirable at above S kg.' 2^ 
mm. 

(5-2) High temperature adhesion 

Except that the test sample in item (3) ^vas hardened with heat, 
followed by being exposed at 25 C for 24 hours, and then loaded in a 
isothermal container at a set up temperature for about 10 minutes 
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olher condiLions remained the same as the ones in ilem ^3 J to 
deicrminc the peeling strength (kg/ 25 m.m.) 

(6) Storage stabilit:/ of the pressure sensitive sheet 

The double- side pressure sensitive adhesive --heet obtained in 
item (3) was exposed at 25 C for 30 days A f te r^vards. ^ ih e 
measurement ^vas made, follo^ving the methods in items (4 ) And ii ) 
As compared with the adhesive sheet before e>:posure the 
evaluation was made, using the following criteria. 

0 .... both initial adhesion, adhesion did not change t decfvease 
rate less than 10 % ). V. ,^ 

0 initial adhesion and adhesion . one. had a decrease rate 6f 

less ' than 10 %. the other with 10-30 % 

A . initial adhesion and the adhesion, one h.id a deciXMse rate 
of less than 10 %, the other with 30 - 50 . or h(.Hh had a 

decrease rate in the range of 10 - 30 % . 

X initial adhesion and adhesion, one had a decrease rate o: 

above 50 %. or both with a decrease rate of above 3i~' 



Referen ce Example 1 

37.5 parts by ^veight of ethy lacetate lEAc^ and 0 025 parts by 
weight of azobisisobutylonitrile ( AlBN) as the org^xnic solvent for 
initial additive and polymerinitiator were introduce^t in a separable 
flask which was equipped with a circulation cooling (ube. stirrer and 
a dropper Afterwards. 25 wt of the monom.er miHture was added 
^ heated and polymerization was made for 20 minutes at a circuhition 

temperature of (about SO C) The monomer mixture was form.ed 
from 70 parts by weight of buty lacrylate (BA^ and 30 parts bv 
weight of glycidyl mcthacryla'.e (GMA'i Next und^/rthe circuhr-on 
conditions, o wi % of the remainder of the mont^:vor mixnire and 
polymeriniliator solution forming fiTun 23 parts i^;^' woighi o; :..Ac 
S|| - and 0 125 parts bv weight of AIBN were dripped Tor ^^''^ minu:es 

And about 50 minutes after the addition of liic v^-lyiwcv mitiau-' 
^ solution of 12 5 parts by weight of EAc and i» 2"^ r-^^''' '■^V weigh: of 

^ AIBN. 75 parts by weight of toluene was added u;:utcd form an 

1^ acr\'lic CMpol\-mci- sohuiiMi 1^ av i n g a a s<^ ! idi fical it^r rnrtiiM^ ab.-;;i 
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40 u'l % and a visco^iiy of 2050 cps \lK ■ of lhi> copolymer ^vas 
about 90 00!.V M\v \vas about 600.000 And Tg 'was - ; • C 

Reference Examples 2-4 

Except thai rati-^ of BA aad GMA changed and if needed, raiio 
of initial addtion and successive addition of the or^ mic solvent ^v-v as 
f changed, other conditions remained the same as the ones in 

reference example 1 to form the acrvlic copolyn": .-r solu tion .f,Mn . 
S M\v and Tg of the monomer composition and theii^ copolymers pf 

I the acrylic copolymer solution wore measured. And the results afe 

a summarized in Table 1 

i 
m 

^ Reference Example 5 7 

The same equipment in reference example 1 -.-as used For the 
organic solvent. 50 parts by weight of toluene. 10 Vs-iTo of monomicr 
mixture and 0 025 parts by weight of polymerin i- iator , simular to 
reference example 1 was introduced in a flask And the 
polymerization was carried out at a circulation ivmperature for 
about 20 minutes Next, the remaining 90 wt.% --f the monomer 
^ mixture and polymerinitiator solution were dripped m succession for 

00 m.inutes The polymerinitiator solution was f^'^med from S 3 
parts by weight of toluene and 0 125 part by weu^:fu of AIBN And 
for about SO minutes, a polymer initiator solutiori being formiod 
from S 3 parts by weight of toluene and 0 25 part b>- weight of AIB^N 
If was added to form the acrylic copolymer solution Viscosity . Mh, 

K Mw and Tg of this acrylic copolymer solution arc summarized in 

Table 1 



w 



m 



|l] Reference Examples 6 and / 



p Except that instead of using 70 parts by weight of EA and 30 

parts by weight of GMA , "0 paris by weight of eehvl acryiate EA 
311 part:? by weight of GMA. SO parts by weight 0! EA and 20 parts 
bv weight of GMA were used, and that ratio of the in itial addition 
over the successive addition was changed (^::^cr consdtions 
remained the same as the ones in reference exam:Me 1 to form the 
acrylic copolymer soUition The initial copo!ymeri: ation conditions 
Mo MvC-andTi: ofthesc cup<.d;v-inc rs a re su m mai-i:;^ > li^ Tai:) 'e :. 



if'f.^SvV-^ >-;T^T^>-a?5:ca^;; ••-srar:?:?';'?^;?.'^';;;? ■*'-v':">TK;=A;'fcW.'i''S*^''' 
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Esample 1 

75 parts by weight of acrylic copoiymer (C) solution (aboiiat pO 
i parts by weightTor copolymer ) obtained in reference example i. 50 

I parts by weightof EpicoatSZS [(prodduct name), b.sphenol A-typed 

epoxy resin ( epoxy equivalent of about 190), Yuka Shell Epoxy Co. ]. 
as epoxy resin (A); 20 parts by weight of Epicoat 1001 [(product 
name), bisphenol A-type.d epoxy resin (epoxy equivalent?of about 

I 4S0): Yuka Shell Epoxy Co. Ltd] as epoxy resin (B) were introduced 
i in a separable flask which was equipeed with a solvent outflow unit, 
i thermometer, a stirrer and a dropper . The mixture Avas done with 

II heat at 120 C and the solvent for polymerization was removed by 
flowing out . Next, this mixture was cooled down to about 50 C. 
Afterwards, for epoxy thermosetting agent , 4.2 parts by weight of 
dicyanodiamide (DICY) (number of activated hydrogen of DICY was 
made to 4 and the number of activated hydrogen was 0.54 with 
respect to one epoxy group) was dissolved in 17 parts by weight of 
dimethyiformamid (DMF) to form a solution .The latter was added 
together with 70 parts by weight of organic solvent for viscosity 
adjustment (DMF/ethyleneglycol monomethylcther = 1;1) and 
stirred to uniformly mix and to form the thermosetting pressure 
sensitive adhesive composition. The thermosetting pressure sensitive 

i adhesive composition had a solidification portion of about 5d wt.% 

j and a viscosity of about 1000 cps. Basic properties of said 

composition such as compatibility, pot life and the pressure sensitive 
adhesive tape from that composition were measured . And the 
results are summarized in Table 2. 



mi 
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Comparative Examples 1-2 



Except that instead of using 50 parts by weight of epoxy resin 
■ {\) and ZO'parts by weight of epoxy resin (B) , 70 parts by weight ol 
cpoxv resin (A) alone was used: and that 50 parts by weight ol 
cpoxv resin ( A) and 40 parts by weight of epoxy resin (B) were used, 
and 'that the amount of DICY and DMF varied according to the 
m V -.1 i a t i r, n in I h e n u m h c t- o fits e p o x y n 1 1 m hcv. . > i h c r c n n dm o n < 
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remained the same as in example 1 to form tht- thermosetting 
pressure sensitive adhesive composition. Basic properties , 
com.position of the obtained ther.mosetting pressure sensitive 
adhesive composition and various properties of its pressure sensitive 
adhesive tape are summarized in Table 2. , 

' ! 

Examples 2-3 and Comparative Examples 3-4. :^ = 

Except that distribution ratio of epoxy resin ( A) and (B) and 
acrylic copolymer (C) was changed, and combina.tion of ep^)xy resin 
(A) and exposy resin (B) was changed accordingly and'' that the 
amount of DICY and DMF changed, other conditions remained the 
same as the ones in example 1 to from the thermosetting pressure 
sensitive adhesive compostion. Composition , basic properties of the 
obtained thermosetting pressure sensitive adhesive composition and 
vai-ious properties of the pressure sensitive adhesive tape from that 
composition were measured. And the results are summarized in 
Table 2. 



Example 4 



Except that as a thermosetting agent, 1.5 paias by weight of 
l.l-dimethyl-3-(3', 4' -dichlorophcny 1) urea "v-as used , other 
conditions remained the same as the ones in example 1 to form the 
thermosetting pressure sensitive adhesive composition. Composition, 
basic properties of the thermosetting pressure sensitive adhesive 
composition and various properties of the tape from that composition 
were measured. And the results are summarized in Table 2 

Examples 5-7 and Comparative Examples 5-7 

Except that instead of using the acrylic copoly r.ior in reference 
example l' acrylic copolymer in references 2-7 was used, and that 
the change in the amount of DICY and DMF , according to the 
variation in the number of epoxy group , other conridions were the 
sames as the ones in example 1 to .form the thermo.-^ctting pressure 
sensitive adhesive com.psosition. Composition, basic :^roperties of the 
composition and various properties of the tape from that composition 
v/ere measured And the results arc summarized In i'able 2 
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»\ ^ <t g! ^9; E ffi J* ^'J iS.J5£ ift) S: ^ jw^ ^£ ft 52 !St 

g * -> - h 

i\) Tg£(A) - (C) i> ^> ffilSfiSt^^rfB (A) 
~(C)(^-g-St3&< 100$fi96i:t4]. 

(A) JJi ^ V ^ ft A* ISO'-aOO CO i ^ ^ -> w 

(B) X ^ ^ V a ft A* 300 «r 0 X. * X ^ V »J 
fit 5 --30364%. ZtlJf, 

(C) X j}f ^ V S t i t IS'-SOS 
ft%^fcifi'g'L-r^r*3.'fc03Sl¥±i)^iFft;!>» 

SOSft %, 

(D) i It? + -> fflJS&(is!>ffcSiJ. 



(2) T se (A) - (c) «j i&sfc^^cm u. (A) 

--(C) (0^lt*< 100fift% t 1-*). 

(Al X rf^ ^ -> ^ ft 150-300i?) X 4- •> ffl 

J!& 20-85® ft%. 
(Bl X Jif V g ft ;Jf 300 4r j@ X. 4 X + •> tfj 

J!& 5 -30Sft96, Rr>\ 
(C) X ;K ^ ;^ -r * ^ ft<i: €- 15-501: 

fi:%^^m'&L-r<c 'J.-5-<03gc^ftfc)^^ftAf 

s 7J i:x±.r h ^ T ^ ^u;^^t3t^^ lo- 

SOSft %. 

# t:. i If lOOX; J':J. -t ir to H iSB^ I. -c <i 
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^ rtAf-cj i>^^itmr^.i£^»mm^m 
u H U . i rc. "T) J: ^ ^ir » ^ <b S flS'ffi ^^mm ^ 

-> - ^ e: K 1- A , 
r -& . 

^ ;L Ijr. #l5f] PS 63-3 12380 ^^^ (i . :^^ ^ •> 
^JSi. *f i U < f± ^±tJ^^4 zSMi lOOOiUT 60 f 

-7 - J <7) AM^ISffJ I (c) ij tf 4 ;^Ra& 

-g-;^si^-i4^^ -7 - <o t m^iz 3^/1-% 

a JSC [ ^!) ^ - ^ 7 ;^ L/ - h u -c ^ 'J -> 
;w >^ ^' ^ V u - K 3 ^- jw % (*?ij3. 3mi%)] "C ^> 
X. ^^^^ \- ^ ^^iS-m X *} ^Kc^^^ik'^it 

, ^ <0 m ^ tKT) A ^ < ^-f-^<c#^^ 

t A-t^ h ix ^j: O V h i . 

<^::t^^'iBA^f^^Lx.^mi^\i&^mt ix 
looz hit ^j^T, IK ^ 



??Bn¥4-189885(2) 

^ v / ^ lU T 5 y ^. T 5 K 2S. r "Mi' ai^§E <0 

^^^X^^hflfzi^SL^^i,:r.r^;^i^miilB 100 
Si&BC^tr 30-200K*SRK^t^c*<^«SS^tS) 

^iiS^ 1 (d) t: l± :r: f =r - h 828 70S ft 
^. i :3 - h iOOl SOSfigg. iiJ^* i/JEt-S-^ 
t ^ mf&T 'J ;ute«^r'l 100 ft ft SB. -> 7 > v 
K5Xfi:«{S.jRtr.7^>;ft«<t4Si&ffJ*^^<fc 

^i&^i^t>^^m^t^x^^z>. 

n T v» ^ , S - JIfi: t: . m Jg 7 'J i9t t: 
^a-g-ftti-frv^-lfv^ 5ftft96t£g[iTr^0-<5 

7x>'-A'A^i^ + v'ffiS&(^aT@>t*:)20ftft 
E S. 7- f- 7 ^ 'J - h 70 S ft % 'J -> y 
V u- - h 30Sft%i:*^f7«f'&^S'8-^ 

fti II V -> 7 > v 7 5 K t se t ^ <b s ^s J£ 
t t n . J* ® < t ^ « ;0 . ^ S ia tt -5. ffi 

c r«i a 4 « ^ t * (0 ^ ] 

55 ?g (± . T S£ ( A) - (C) 4 « I& fiS: ^3- C tS t . 

(A) - (C) w-s-^t 7j< 100 Eft % i -r A 3. 

(A) i rf^ -> 150-300 O x rff 4^ jx^^rjs 

40-852tft 

fB) i 4 •> ^ ft jif 300 * j® 4 X + -> « flS 



-650- 



5 -aOSff 96, a c;. 

(C) Ttt ^ & ^ m r ^ t i5~50fift 

i:X±.T h ^ r <7 V 10-50*5: 
%. 

(D) J^^^ ^^Jg^^tfrJ- 

isaim^iBjsoa^t i&^jtr^' tor**?. 4/:. 
T He (A) ^{c) h h m m^'Hi-ii^ t. (a) ~ (o <o 

(A) ^ =^ V ^ 5: 75* 150-300(7) X =p v 
40-85fii%. 

(B) X .-Ji ^ -> ^ i ?it 300 jg 1 A X # ^ V 
5 ~30S S. 15. 

(C) i ^ + it r * * 15 - 50 36* 

W± T * 4 T ^ U 10 -50 Eft 



(D) X .-K ^ i/fl^ji&ea^t??]. 

LX. jLU(K)Rt/mt^ h fj: ^ i^m&^I^X/ 

\'r^ u ;^ ^ * -g- (C) t ^ U T <c . 

^ b£0 X ^ -> ttjJ!&(A) :S. V(B) 0@3S fc L T l±. 
^Stm.'^'^ ixh nx \tf£ < . m . M J 
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;W + a. - f- ;U ^ JL ^ •> ffi JJ& ; 031 If . r h ^ 
'J V V -rw V T 5 y ■>* 7 i X ;u > ^ > . ^ 'J > 

y ji'-p-T 3 / 7 X >' - ji/. f- "J ir ^) i/ 'J ju-iB-T 

5 / 7 X y - . T }- 7 5^ «; •> ^ u y 

7 5 > If o 'J V A* 7 £ > Th^-^^ ^ 
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4->r;i' + /Vt5^>'hW >S^<7)^5SiSSCxjK=^-> 
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f,x,-tf^v^fi^Ot8^^r4 2J(ijy.Jicox;ji^-> 
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*> «i& CA) I Ji a. y X ^ 4^ -> ^ ft 5ftf 300 * 
jQ ;L ^1 X ;K + -> ^ i& (B) 3 Q Jil _h <0 x iff -> ^ 
^rffli'^S. Kx ;tf vmj5t(A) to*^*.<OfieM Tli. 

+ ->«J!S<B)(^^6r>tt^-CI±. 7^ 'Jn'^^^^rS'fi'it 
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i >jf 4- V ^ » 400 - 1000 rao^raT^^oi 
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/i^' 'S: 1- r tr ti, ftS « ifi /h S i« fSj *) . i 

i*i-S<^^.5 t * - t Tie* -6)100S£% 

LT 15-50 31*96. (e?$ L < (± 15-35fifi:%t 
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>; V y ;u > ^ }\y JL - fl^ . ^ U V ;w - ji^ X 
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